Withdrawal from high-carbohydrate, high-saturated-fat diet changes saturated fat distribution and improves hepatic low-density-lipoprotein receptor expression to ameliorate metabolic syndrome in rats.
The "lipid hypothesis" determined that saturated fatty acid (SFA) raises low-density lipoprotein cholesterol, thereby increasing the risk for metabolic syndrome (MetS). The aim of this study was to investigate the effect of subchronic withdrawal from a high-carbohydrate, high-saturated fat (HCHF) diet during MetS with reference to changes in deleterious SFA (C12:0, lauric acid; C14:0, myristic acid; C16:0, palmitic acid; C18:0, stearic acid) distribution in liver, white adipose tissue (WAT), and feces. MetS induced by prolonged feeding of an HCHF diet in Wistar albino rat is used as a model of human MetS. The MetS-induced rats were withdrawn from the HCHF diet and changed to a basal diet for final 4 wk of the total experimental duration of 16 wk. SFA distribution in target tissues and hepatic low-density lipoprotein receptor (LDLr) expression were analyzed. Analyses of changes in SFA concentration of target tissues indicate that C16:0 and C18:0 reduced in WAT and liver after withdrawal of the HCHF diet. There was a significant (P < 0.001) decrease in fecal C12:0 with HCHF feeding, which significantly (P < 0.01) increased after withdrawal of this diet. Also, an improvement in expression of hepatic LDLr was observed after withdrawal of HCHF diet. The prolonged consumption of an HCHF diet leads to increased SFA accumulation in liver and WAT, decreased SFA excretion, and reduced hepatic LDLr expression during MetS, which is prominently reversed after subchronic withdrawal of the HCHF diet. This can contribute to better understanding of the metabolic fate of dietary SFA during MetS and may apply to the potential reversal of complications by the simple approach of nutritional modification.